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Abstract: Aims: This study is to investigate the expression levels of vascular endothelial growth factor (VEGF) and
cancer antigen 125 (CA125) in serum of adenomyosis patients before and after interventional therapy. The role of
serum levels of VEGF and CA125 for the prognosis of adenomyosis is further studied. Methods: A total of 80 adeno-
myosis patients treated with interventional therapy and 40 healthy individuals were enrolled in this study. Enzyme-
linked immunosorbent assay was performed to detect the expression levels of VEGF and CA125. Receiver operating
characteristic analysis was used to determine the treatment effect on adenomyosis. Kaplan-Meier analysis was
used to analysis the progression-free survival curve for prognosis of adenomyosis. Results: The expression levels
of VEGF and CA125 in serum of patients with adenomyosis was increased when compared with those of healthy
individuals before interventional therapy (P < 0.05). Levels of hemoglobin in adenomyosis patients after surgery
was increased compared with those before surgery (P < 0.05). The blood volume of menstruation, pain intensity,
and volume of uterus in adenomyosis patients after surgery was significantly decreased when compared with those
before surgery (P < 0.01). The survival rate of adenomyosis patients with high VEGF and CA125 levels was de-
creased. Serum levels of VEGF and CA125 had a high sensitivity and specificity for the prognosis of adenomyosis.
Conclusions: The serum expression levels of VEGF and CA125 are related to the development of adenomyosis. VEGF
and CA125 serum levels can be used for predicting the prognosis of adenomyosis.

Keywords: Adenomyosis, interventional therapy, vascular endothelial growth factor and cancer antigen 125

Introduction ventional therapy for adenomyosis is inhibiting
the blood supply of the lesions, eventually lead-

Adenomyosis, as one of common gynecological ing to the necrosis of ectopic endometrial.

diseases, is mainly caused by the invasion of
the endometrial glands and mesenchyme to
the myometrium. Adenomyosis results in dys-
menorrhea, increased menstrual flow, meno-
staxis and secondary anemia, which seriously
affects the quality of life of female patients.
Abnormal cell proliferation, invasion, and infil-
tration occur in the myometrium of patients
with adenomyosis. In recent years, the inci-
dence of adenomyosis varies widely, fluctuating
between 10%-60% in different countries and
hospitals. The overall trend of incidence has
been increasing [1]. Interventional technique
has been used in the treatment of adenomyo-
sis in recent years [2]. The mechanism of inter-

Interventional therapy can reduce the volume
of uterine, menstrual flow, and alleviate dys-
menorrheal. Previous study showed that, for
the adenomyosis patients with interventional
therapy, the lesion became smaller or disap-
peared. The symptoms of adenomyosis were
gradually reduced [3].

Vascular endothelial growth factor (VEGF) is
one of important factors inducing angiogenesis.
Expression levels of VEGF in tissues can reflect
the activity of angiogenesis [4, 5]. Previous
study showed that VEGF also induced angiogen-
esis in tumor tissues [6]. Therefore, the promo-
tion function of VEGF to angiogenesis provides
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Table 1. General data of patients with adenomyosis

was approved by the ethics

Clinical characteristics

review board of Xi'an Jiaotong
University.

Case
numbers

Ages (years)
Adenomyosis complicated with fibroid No

Yes
Degrees of anemia Mild

Moderate
Severe

Numbers of lesions Focal

Diffuse

>27,<50,39.6 £7.69 80

Interventional therapy

56

24 The surgery of interventional
51 therapy was performed 3-5
19 days after menstruation. The
10 patients were supine on the
38 operating table. After routine
42 disinfection and local anes-

Note: Mean * standard deviation.

nutrients to the grown of ectopic endometrial
glandular epithelial cells [7]. VEGF promotes
the ability of proliferation and infiltration into
the myometrium, thereby increasing the depth
and scope of the lesion.

Cancer antigen 125 (CA125) is used as a tradi-
tional molecular marker for the detection of
ovarian cancer. Recent study showed that the
levels of CA125 were closely related to the
development of the endometrium [8, 9]. The
expression levels of CA125 are also related to
the different type of adenomyosis patients [10,
11]. Detection of CA125 expression levels in
serum plays an important role in the diagnosis
of adenomyosis.

In this study, the expression levels of VEGF and
CA125 have been determined in serum of
patients with adenomyosis. Receiver operating
characteristic (ROC) analysis has been used to
analyze the treatment effect on adenomyosis
according to the levels of VEGF and CA125 in
serum. The role of VEGF and CA125 has been
further studied by the progression-free survival
analysis for prognosis of adenomyosis.

Materials and methods
Patients

A total of 80 adenomyosis patients treated with
interventional therapy were enrolled in this
study. The patients with adenomyosis included
30 unmarried cases and 22 married cases. The
age of these 80 patients ranged from 27 to 50
years, with an average age of 39.6 years. For
control, 40 healthy individuals were enrolled in
this study. Prior written and informed consent
were obtained from every patient and the study
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thesia, artery puncture cathe-

ter was inserted through the

internal iliac artery to reach
the uterine artery. Bleomycin was injected into
the catheter. The lesions of small blood vessels
were embolized by alginate microspheres. The
main uterine artery was embolized by gelatin
sponge. Postoperative patients were routinely
given antibiotics to prevent infection, abdomi-
nal pain, fever and other symptoms for three to
five days.

Evaluation and follow-up

Patients were followed-up at one month, six
months, and twelve months after interventional
therapy. The volume of uterus, lesions was
evaluated by ultrasound, CT or MRI examina-
tion. Hemogram and blood flow were also eval-
uated. During the follow-up time, 18 patients
were censored. Patients died of other causes,
lost to follow-up at the time of last contact or
before study cut-off were censored.

Enzyme-linked immunosorbent assay (ELISA)

Peripheral blood was collected from adenomyo-
sis patient and healthy individuals before and
after surgery. The peripheral blood was centri-
fuged at 15000 rpm for 15 min. The superna-
tant was transferred to a new tube and stored
in-40°C.

ELISA assay was carried out according to the
manual provided by the ELISA kit (Roche, Basel,
Switzerland). Briefly, the serum was added to
the microplate and incubated at 4°C overnight.
After washing for 5 times, detection antibody
was added to the wells. After incubation at
room temperature for 1 h, the microplate was
washed again. Then HRP conjugated antibody
was added and incubated at room temperature
for 30 min. After washing for 5 times, substrate
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Table 2. Expression levels of VEGF and CA125 in serum before and

after surgery

Statistical analysis

Groups VEGF (pg/ml) P value

CA125 (ku/l) P value

All results were expressed

Control 62.1+26.4

Before surgery 170.3+39.4 0.001
One month after surgery 152.2 £25.4 0.001
Six months after surgery 128.3+38.8 0.001
Twelve months after surgery 101.6 + 43.1 0.001

as mean * standard devia-
tion. All statistical analyses
were performed with SPSS
version 17.0 for Windows

779+ 34.8
115.4 £54.9 0.05
76.2+23.3 0.05

43.5+£32.7 0.05 (SPSS Inc., Chicago, IL,
26.7+12.1 0.05

USA). Paired t-test was used

Note: Mean * standard deviation.

Table 3. Treatment effect of interventional therapy for adenomyosis

to analyze comparisons
between groups and analy-
sis of paired data. ROC anal-
ysis was used to determine

Volume of men- Hemoglobin Pain intensity
struation (%) (g/1) (scores)

the treatment effect on ade-
nomyosis according to the

Volume of
uterus (cm?3)

Before surgery 100.0

72.3+105 95.3+3.6 256.8+115.3
After surgery 46.7 +19.5 1304 +125 126+5.7
P value <0.01 <0.01 <0.01

levels of VEGF and CA125 in
136.7 £+ 63.6 serum. Kaplan-Meier analy-
<0.01 sis was used to analysis the

Note: Mean * standard deviation.

1.0 I e
——VEGF
0.8 — CA125
—Reference line
£ 067
2
.‘*_;
5 i
o 0.4
0.2
O'G' 1 1 1 T T
0.0 0.2 04 06 08 10
1 - specificity

Figure 1. ROC analysis for analyzing the treatment ef-
fect on adenomyosis. ROC analysis was analysis the
treatment effect of interventional therapy on adeno-
myosis according to the levels of VEGF and CA125
in serum. The area under ROC curve was 88.8% and
84.6% for the serum levels of VEGF and CA125, re-
spectively. The optimal cut-off value of the serum lev-
els of VEGF and CA125 was 160.8 pg/ml and 100.4
ku/I.

solution was added and incubated at room
temperature for 15 min. Finally, stop solution
was added to stop color development and the
plate was read at 450 nm with American ACS-
1800SE automated chemiluminescence ana-
lyzer (Bayer Corporation, Tarrytown, NY, USA).
The standard curve was generated by 2-fold
serial dilutions of the standard samples. The
levels of VEGF and CA125 were calculated
according to the standard curve.
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progression-free  survival

curve for prognosis of ade-

nomyosis. P value less than
0.05 was considered to be significantly
different.

Results
General data of patients with adenomyosis

A total of 80 adenomyosis patients treated with
interventional therapy were enrolled in this
study. General data of patients with adenomyo-
sis was showed in Table 1. Among them, there
were 56 cases of simple adenomyosis, 24
cases of adenomyosis complicated with uterine
fibroids, 38 cases of adenomyosis with focal
adenomyosis, and 42 cases of adenomyosis
with diffuse lesions. The age of these 80
patients ranged from 27 to 50 years, with an
average age of 39.6 years. The patients with
adenomyosis included 30 unmarried patients
and 22 married patients. The levels of hemo-
globin ranged from 55.3 to 101. 2 g/I, with an
average level of 80.2 g/I.

Expression levels of VEGF and CA125 in serum
before and after surgery

To investigate the expression levels of VEGF
and CA125 in serum before and after surgery,
enzyme-linked immunosorbent assay was per-
formed. As shown in Table 2, the expression
levels of VEGF and CA125 in serum of patients
with adenomyosis was increased when com-
pared with those of healthy individuals before
interventional therapy (P < 0.05). The expres-
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Figure 2. Progression-free survival analysis for the prognosis of adenomyosis. Kaplan-Meier method was performed
to analyze the progression-free survival rate for the prognosis of adenomyosis patients according to the levels of
VEGF and CA125 in serum. A total of 80 patients were followed up 12 months after interventional therapy. Based
on the serum levels of VEGF and CA125 before surgery, the median levels of VEGF and CA125 were 168 pg/ml and

110 ku/I, respectively.

sion levels of VEGF and CA125 in serum of
patients with adenomyosis at one month after
interventional therapy was decreased when
compared with those before interventional
therapy (P < 0.05). The expression levels of
VEGF and CA125 in serum were gradually
decreased after interventional therapy. These
results indicate that the serum expression lev-
els of VEGF and CA125 is related to the devel-
opment of adenomyosis.

Treatment effect of interventional therapy for
adenomyosis

To evaluate the treatment effect of interven-
tional therapy for adenomyosis patients, the
blood volume of menstruation, levels of hemo-
globin, the volume of uterus, and the pain
intensity was measured at 12 months after sur-
gery. As shown in Table 3, levels of hemoglobin
in adenomyosis patients after surgery was
increased when compared with those before
surgery (P < 0.01). The blood volume of men-
struation in adenomyosis patients after surgery
was significantly decreased when compared
with those before surgery (P < 0.01). After sur-
gery, the pain intensity and volume of uterus
were significantly decreased (P < 0.01). These
results suggest that the interventional therapy
have a good effect on the adenomyosis
treatment.

9552

ROC analysis for analyzing the treatment ef-
fect on adenomyosis

To analysis the treatment effect of intervention-
al therapy on adenomyosis, ROC analysis was
performed according to the levels of VEGF and
CA125 in serum.

As shown in Figure 1, the area under ROC curve
was 88.8% and 84.6% for the serum levels of
VEGF and CA125, respectively. The optimal cut-
off value of the serum levels of VEGF and
CA125 was 160.8 pg/ml and 100.4 ku/I. These
results indicate that the prognosis of adeno-
myosis can be predicted according to the opti-
mal cut-off value of the serum levels of VEGF
and CA125.

Progression-free survival analysis for the prog-
nosis of adenomyosis

To evaluate the role of VEGF and CA125 for the
prognosis of adenomyosis patients, Kaplan-
Meier method was performed to analyze the
progression-free survival of patients. A total of
80 patients were followed up 12 months after
interventional therapy. Based on the serum lev-
els of VEGF and CA125 before surgery, the
median levels of VEGF and CA125 were 168
pg/ml and 110 ku/I, respectively. There were
39 patients with serum VEGF level > 168 pg/ml
and 41 patients with serum VEGF level < 168
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pg/ml. There were 35 patients with serum
CA125 level > 110 ku/l and 45 patients with
serum CA125 level < 110 ku/l. As shown in
Figure 2, survival rate of patients with more
than median levels of VEGF and CA125 was sig-
nificantly lower than that with less than median
levels of VEGF and CA125 (P < 0.05). These
results indicate that the survival rate of adeno-
myosis patients with high VEGF and CA125 lev-
els is decreased. The prognosis of these
patients is poor.

Discussion

The expression levels of VEGF and CA125 are
closely related to the occurrence and develop-
ment of adenomyosis. The activity of angiogen-
esis in endometrium and muscularis of adeno-
myosis patients is significantly increased [12].
Previous studies showed that the effect of
interventional therapy on adenomyosis is close-
ly related to the volume of uterus. The serum
levels of CA125 are continuously decreased
after interventional therapy [13, 14]. In this
study, our results showed that serum levels of
VEGF and CA125 were gradually decreased
after interventional therapy. After embolothera-
py, the supply of nutrients for the uterine mus-
cle fiber cells was blocked, which lead to the
necrosis of ectopic endometrial, thereby reduc-
ing the volume of uterine, menstrual flow, and
alleviating dysmenorrheal.

The remission rate of interventional therapy
reached 100%. In patients with adenomyosis,
the source of VEGF and CA125 expression is
different. The specificity is not high for the
detection of serum CA125 alone. Complicate
analysis of VEGF and CA125 serum levels can
improve the specificity and sensitivity for the
prognosis of adenomyosis and evaluation of
treatment effect. High expression levels of
VEGF and CA125 indicate a poor prognosis
[15]. Therefore, by making effective assess-
ment of serum levels VEGF and CA125 preop-
eratively, the clinical value of these molecular
markers can be greatly improved.

Progression-free  survival analysis results
showed that survival rate of patients with more
than median levels of VEGF and CA125 was sig-
nificantly lower than that with less than median
levels of VEGF and CA125. These results indi-
cate that survival rate of adenomyosis patients
is closely related to the serum expression lev-
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els of VEGF and CA125. The survival rate of
adenomyosis patients with high VEGF and
CA125 levels is decreased. The prognosis of
these patients is poor. ROC analysis results
showed that the area under ROC curve was
88.8% and 84.6% for the serum levels of VEGF
and CA125, respectively. The critical value is
similar to the median levels of VEGF and CA125
in serum. The threshold of the optimal cut-off
value had a high sensitivity and specificity.
These results suggest that detection of serum
levels of VEGF and CA125 have a high sensitiv-
ity and specificity for the prognosis of adeno-
myosis. The clinical diagnosis of the disease by
the detection of serum levels of VEGF and
CA125 has important guiding significance.

In conclusion, the serum expression levels of
VEGF and CA125 are related to the develop-
ment of adenomyosis. VEGF and CA125 serum
levels may be used for predicting the prognosis
of adenomyosis.
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